In vivo arginine production and intravascular nitric oxide synthesis in hypotensive sepsis.
Arginine is important in the response to infections and is a precursor for the synthesis of the vasodilator nitric oxide (NO). Low plasma arginine is correlated with a worse prognosis in patients with sepsis, and increased NO has been implicated in the hypotension of sepsis. Data on in vivo arginine and NO kinetics are lacking in hypotensive septic adults. We aimed to measure in vivo arginine production and the intravascular NO synthesis rate in hypotensive septic patients. Arginine flux and the fractional and absolute synthesis rates of plasma NO were measured in fasted healthy (n = 10) and hypotensive septic (n = 6) adults by using a 6-h constant infusion of [15N2-guanidino]arginine. Urinary excretion of the NO metabolites nitrite and nitrate (NOx) and plasma concentrations of NOx, arginine, and creatinine were also measured. All patients had hyperdynamic septic shock and impaired renal function. Compared with the control subjects, the patients had slower arginine flux (99 +/- 8 compared with 50 +/- 7 micromol x kg(-1) x h(-1); P < 0.01), lower plasma arginine concentrations (75 +/- 8 compared with 40 +/- 11 micromol/L; P < 0.01), higher plasma NOx concentrations (30 +/- 4 compared with 65 +/- 1.8 micromol/L), and a slower fractional synthesis rate of NOx. There was no significant difference in the absolute synthesis rate of NOx between groups. In patients with sepsis, the plasma NOx concentration correlated with the glomerular filtration rate and plasma creatinine but not with mean arterial pressure. Patients with septic shock have a shortage in the availability of arginine associated with a slower production. Impaired renal excretion of NOx is a contributor to the high plasma NOx in these patients.